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Abstract
Depending upon the amount of alcohol consumed by the mother during pregnancy and when 
the consumption occurred during fetal development, a child may develop fetal alcohol
syndrome (FAS), alcohol-related birth defects, or alcohol-related neurodevelopmental
disorder, all of which are under the umbrella category of fetal alcohol spectrum disorders
(FASD). Children in whom a presumptive diagnosis has been made, such as FAS, are 
automatically eligible to receive early intervention services, regardless of whether the child 
demonstrates developmental delays. The purpose of the current study is to provide support
for the notion that the Early Intervention System should broaden its FAS automatic eligibility
category to include all children with prenatal alcohol exposure, not just those with FAS.
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Chapter 1
Introduction
When comparing the effects of cocaine, methadone, heroin, and other opiates to the
effects of alcohol on a developing fetus, alcohol has been found to be the most dangerous
(Ornoy, 2002). Although all of the aforementioned drugs have been found to produce
developmental delays, cognitive deficits, attention difficulties, and increased activity levels
in children, prenatal alcohol exposure is the only one that has consistently been found to
produce teratogenic effects, such as congenital anomalies, as well (Ornoy, 2002). Prenatal
alcohol exposure has been linked to congenital heart disease (“New Study Provides First
Linkage of Fetal Alcohol Exposure and Enlarged Heart,” 2003). It is also a known cause of
physical abnormalities of the nose, upper lip, midface, and ears (Autti-Ramo, Autti, Korkman
& Kettunen, 2002; Jacobson & Jacobson, 2002; Larkby & Day, 1997; Ornoy, 2002; National 
Institute on Alcohol Abuse and Alcoholism, 2000; Thomas & Riley, 1998; Warren & Foudin, 
2001). Depending upon the amount of alcohol consumed by the mother during pregnancy
and when the consumption occurred during fetal development, a child may develop fetal
alcohol syndrome (FAS), alcohol-related birth defects (ARBD), or alcohol-related
neurodevelopmental disorder (ARND), all of which fall under the umbrella category of fetal
alcohol spectrum disorders, or FASD (Olson, Jirikowic, Kartin, & Astley, 2007; National 
Center on Birth Defects and Developmental Disabilities, 2004).
Statement of the problem
Fetal alcohol syndrome (FAS), one of the most severe outcomes of prenatal alcohol
exposure, is a lifelong, physically and mentally disabling condition (Connor & Streissguth, 
    
 
 
    
     
      
 
  
   
   
   
      
 
  
  
     
     
   
   
  
   
  
    
    
2PRENATAL ALCOHOL EXPOSURE
1996). One of the leading known causes of mental retardation and birth defects, fetal alcohol
syndrome is an irreversible condition that can affect every aspect of an individual’s life and
the lives of his or her family. The term fetal alcohol syndrome was first coined in 1973 after
a correlation was found between a pattern of physical abnormalities, growth deficiency, and 
developmental delay in children of chronic alcoholic mothers (Jones & Smith, 1973; Jones, 
Smith, Ulleland, & Streissguth, 1973).  The literature indicates that FAS has a prevalence of
around 0.5 to 2.0 cases per 1,000 births in the United States (May & Gossage, 2001).
According to the University of Washington Fetal Alcohol Syndrome Diagnostic and
Prevention Network (WA FAS DPN), there are currently four criteria used to determine a
diagnosis of FAS (Astley, 2004; Astley & Clarren, 1999, 2000). These criteria include:
growth deficiency (e.g., length, weight, and head circumference), a pattern of dysmorphic
facial features, structural abnormalities to the central nervous system
(CNS)/neuropsychological deficits, and confirmation of maternal alcohol use during
pregnancy (Astley, 2004; Astley & Clarren, 1999, 2000; Autti-Ramo et al., 2002; Miller,
Tolliver, Druschel, & Fox, 2002). Children with FASD may have some but not all of the
symptoms of FAS (Autti-Ramo et al., 2002). These may include a few minor dysmorphic
features, developmental delay, and some degree of cognitive impairment (Ornoy, 2002). 
The severity of the condition and its characteristics varies with each individual with 
prenatal alcohol exposure. Some children who have been prenatally exposed to alcohol may
display severe dysfunction in many areas; others may display mild impairments. However, 
though short stature and small head size may remain well into adulthood, facial features and 
growth deficiency may be less visible as a person with FAS ages. Therefore, as a person 
ages, it can be more difficult to determine whether he or she meets FAS diagnostic criteria.
    
 
 
   
    
 
 
      
  
    
 
 
  
  
  
  
   
  
 
      
  
  
   
 
     
    
3PRENATAL ALCOHOL EXPOSURE
This makes it potentially challenging to obtain educational, social, medical, and mental
health services that may be necessary to meet the unique needs of a person with prenatal
alcohol exposure.
Purpose of the study.
According to the literature, even though many children who had been prenatally
exposed to alcohol do not meet the full diagnostic criteria for FAS, they often demonstrate
lifelong difficulties in cognitive skills, learning, and behavior. Early identification and 
intervention are keys to the success of children exposed prenatally to drugs and alcohol
(Ornoy 2002; Schonfeld, Mattson, Lang, Delis, & Riley, 2001). 
The purpose of the current study was to:  (a) explore special education eligibility
patterns of children with prenatal alcohol exposure in order to determine whether or not they 
are receiving appropriate services, and (b) provide data to support broadening New Jersey
Early Intervention System eligibility requirements to include at-risk children, such as those
with confirmed prenatal alcohol exposure. 
Operational Definitions.
•	 Teratogens:  environmental substances that produce congenital abnormalities
•	 Fetal alcohol syndrome (FAS):  the most severe outcome of prenatal alcohol exposure 
characterized by the following: growth deficiency, a specific pattern of facial
dysmorphology, CNS impairment, and prenatal maternal alcohol consumption 
•	 Fetal alcohol effects (FAE): a term used to describe the effects of prenatal alcohol
exposure when the full criteria for fetal alcohol syndrome are not met
    
 
 
   
 
   
  
 
  
 
  
 
 
    
  
   
 
    
 
  
    
     
  
   
   
4PRENATAL ALCOHOL EXPOSURE
•	 Alcohol-related birth defects (ARBD):  the physical defects associated with prenatal 
alcohol exposure
•	 Alcohol-related neurodevelopmental disorder (ARND):  the range of neurological
impairment (structural, cognitive, and behavioral) that results from prenatal alcohol
exposure
•	 Fetal alcohol spectrum disorders (FASD):  an umbrella term used to describe the 
continuum of birth defects associated with prenatal alcohol exposure; FAS, FAE,
ARBD, and ARND all are under the umbrella category of FASD.  For the purpose of
the study, the term FASD will be used when referencing the broader spectrum of any 
effects from prenatal alcohol exposure
•	 Dysmorphic features: a medical term referring to physical abnormalities due to
congenital abnormalities, genetic factors, or birth defects
•	 Philtrum:  the midline groove between the nose and the upper lip. A long, smooth 
philtrum is one characteristic of the FAS facial phenotype
•	 Palpebral fissures:  the longitudinal openings between the eyelids. Shortened 
palpebral fissure length is one characteristic of the FAS facial phenotype
•	 Presumptive diagnosis:  a diagnosis that is presumed to have a high probability of
resulting in long-term effects or developmental delays
(Astley, 2004; Astley & Clarren, 1999, 2000, 2001; Autti-Ramo et al., 2002; Connor &
Streissguth, 1996; Jones & Smith, 1973; Jones, Smith, Ulleland, & Streissguth, 1973;
Miller et al., 2002; National Center on Birth Defects and Developmental Disabilities,
2004; N.J.A.C. 8:17-7.1(c); Olson, Jirikowic, Kartin, & Astley, 2007; Ornoy, 2002).
    
 
 
 
 
  
 
 
   
    
 
       
  
 
   
   
      
  
    
   
 
        
   
  
     
    
5PRENATAL ALCOHOL EXPOSURE
Chapter 2
Review of the Literature
Children exposed to alcohol during fetal development can suffer a wide array of
disorders ranging from subtle changes in IQ to profound mental retardation, central nervous
system/neuropsychological problems, growth deficiencies, and other physical abnormalities
(Astley & Clarren, 2001; Goodlett & Horn, 2001; Miller et al., 2002; National Academy of
Sciences, 1996; NIAAA, 2000; Streissguth, 1997; Warren & Foudin, 2001). Fetal alcohol
syndrome, the most severe outcome of prenatal alcohol exposure, is an irreversible condition 
that can affect every aspect of an individual’s life. Fetal alcohol syndrome (FAS) is a 
medical diagnosis.  In order to confirm a diagnosis of FAS, individuals should be evaluated
by a multidisciplinary team (including a physician) in the following areas:  growth 
deficiency, facial phenotype, central nervous system (CNS) and/or neuropsychological
dysfunction, and maternal alcohol use during pregnancy (Astley & Clarren, 1999, 2000;
Autti-Ramo et al., 2002; Miller et al., 2002). Though the prevalence of FAS is reported to be
0.5 to 2.0 infants per 1,000 live births in the United States, May and Gossage (2001) have 
estimated that 1 in 100 children within the FASD umbrella category are born affected by
prenatal alcohol exposure.
Effects of prenatal alcohol on physical structures of the developing fetus.
According to Ornoy (2002), the critical period of gestation when teratogens have the 
greatest likelihood of causing structural anomalies in a fetus occurs between 18 and 60 days
after conception. It is during this time in fetal development that damage to growing and
developing cells is irreparable. The degree of damage due to prenatal alcohol exposure can
    
 
 
   
  
  
     
  
   
  
   
   
  
   
   
  
 
    
   
    
      
     
 
6PRENATAL ALCOHOL EXPOSURE
vary from very subtle and almost unnoticeable to severe and unmistakable. Thus, although 
prenatal alcohol exposure can adversely affect fetal brain development throughout an entire
pregnancy, there is only a small window of time in which facial feature development can be 
irreversibly damaged. Craniofacial features develop from approximately weeks 4 through 10 
of gestation (Soby, 2006).  
Research has shown the following physical characteristics to be common in children 
who have been prenatally exposed to alcohol: a short nose, a thin upper lip, a flat midface, 
short palpebral fissures, an indistinct philtrum, a low nasal bridge, minor ear anomalies, 
micrognathia, and/or epicanthal folds (Autti-Ramo et al., 2002; Jacobson & Jacobson, 2002;
Larkby & Day, 1997; Ornoy, 2002; NIAAA, 2000; Thomas & Riley, 1998; Warren &
Foudin, 2001). However, there is consensus within the FAS community that there are three 
discriminating dysmorphic features consistent with a diagnosis of FAS: a long and smooth 
philtrum, short palpebral fissures, and a thin upper lip (Astley & Clarren, 1999, 2000; Clarren 
& Smith, 1978; Ornoy, 2002; Warren & Foudin, 2001). Although each child with prenatal
alcohol exposure is unique, children with FAS often have a small head circumference and are 
smaller in stature than their peers (Mattson, Schoenfeld, & Riley, 2001).
The white matter of the brain, the cerebellum, and the basal ganglia have all been
found to be particularly susceptible to damage from prenatal alcohol exposure throughout
pregnancy (NIAAA, 2000; Sowell et al., 2008). Damage to the cerebellum, for example,
affects movement, sensory perception, and cognitive processes such as attention. Damage to
the basal ganglia can affect motor control and cognitive functions such as learning, memory,
and perception.
    
 
 
  
  
   
 
  
  
 
       
   
     
  
   
      
 
   
    
 
       
     
 
  
   
7PRENATAL ALCOHOL EXPOSURE
Studies have also found a link between the magnitude of FAS facial phenotype and 
brain dysfunction (Astley, 2004; Astley & Clarren, 2001; Astley, Magnuson, Omnell, & 
Clarren, 1999).  In these studies, as the severity of the FAS facial phenotype increased, the 
neurologic dysfunction increased, as well.  These studies also suggest that the mere presence 
of the FAS facial phenotype can be a risk factor for children with a history of prenatal
alcohol exposure and can be predictive of underlying brain damage.  
Effects of prenatal alcohol exposure on memory.
Pei, Rinaldi, Rasmussen, Massey, and Massey (2008) explored memory patterns in 
children with FASD. The researchers evaluated 30 children on the basis of IQ and memory. 
The results indicated that children with FASD demonstrate verbal memory deficits, 
particularly in the area of immediate rather than delayed memory. The researchers suggest
that the problem may lie more in the ability of children with FASD to acquire or encode new
information as opposed to the ability to retain information. Moreover, Rasmussen, Horne, 
and Witol (2006) have found that as brain dysfunction increases in children with prenatal
alcohol exposure, memory ability tends to decrease.
Effects of prenatal alcohol exposure on executive functioning.
Executive functioning is an umbrella term used to describe such cognitive functions as
working memory, problem solving, inhibition, attention, shifting, flexibility, and the ability
to plan and execute a task. Alcohol has been shown to affect both cognitive-based and 
emotion-based executive functioning (Kodituwakku, Kalberg, & May, 2001). Furthermore, 
researchers have found that there is no difference in the executive functioning between
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people with FAS and people who have been prenatally exposed to alcohol, but do not meet
diagnostic criteria for an FAS diagnosis (Kodituwakku, May, Clericuzio, & Weers, 2001). 
No relationship was found between the severity of facial dysmorphology and the degree of
executive functioning impairment in people affected by prenatal alcohol. Both groups were
found to have similar deficits in executive functioning.
Schonfeld, Mattson, Lang, Delis, and Riley (2001) also studied executive functioning
in children with confirmed prenatal alcohol exposure , specifically focusing on the area of
verbal and nonverbal fluency. A total of 28 patients were assigned to one of three different
groups:  nonexposed (a control group of children without prenatal alcohol exposure who had 
volunteered to participate in the study), alcohol-exposed (children with confirmed prenatal
alcohol exposure, but who did not meet FAS diagnostic criteria due to lack of facial 
phenotype), and children with FAS. The researchers found that both of the alcohol-exposed 
groups consistently scored lower on the verbal and nonverbal fluency tasks than the 
nonexposed group. Furthermore, the alcohol-exposed and FAS groups did not significantly
differ from each other in performance on these tasks. 
Harris, Osborn, Weinberg, Loock, and Junaid (1993) also examined the difference in
functioning between children diagnosed with FAS and children diagnosed with ARBD. The 
researchers presented five longitudinal case reports on children with confirmed prenatal
alcohol exposure. The children’s cognitive and motor skills were initially evaluated between
4 and6 months and then followed up at approximately 8, 12, and 16 months of age. The 
researchers found that scores for all five of the children decreased to varying degrees from
follow-up visit to follow-up visit. Even though all five of the infants in this case study had 
received home-based early intervention services, the one child with full FAS progressed 
    
 
 
 
    
 
    
 
       
 
 
   
  
   
     
  
     
  
 
 
 
 
  
    
 
9PRENATAL ALCOHOL EXPOSURE
much better developmentally and demonstrated much better behavior than the other four
children, who had been diagnosed with ARBD. This finding provides further support for the
notion that all children with prenatal alcohol exposure, not just those with a diagnosis of
FAS, are in need of early intervention services.
Effects of prenatal alcohol exposure on mental health issues.
Executive functioning difficulties can interfere with the development of appropriate
social skills and friendships (Schonfeld, Paley, Frankel, & O’Connor, 2006). Children who 
do not possess appropriate social skills are often rejected by their peers. Children rejected by
their peers tend to establish friendships with other less socially desirable children and are 
more prone to psychopathology and delinquency (Walthall & Paley, 2008). They may have
difficulty fitting in and making friends. They may want to play with younger children or
adults, which can result in an increased dependency on caregivers. Children with FAS may
feel overwhelmed, which can subsequently result in even more problems with learning. 
Anger, frustration, temper tantrums, and refusals can be signs that the child is having
difficulty.
In a study by Sood, Delaney-Black, Covington, Nordstrom-Klee, Ager, Templin, 
Janisse, Martier, and Sokol (2001), the researchers found that even low levels of prenatal
alcohol exposure (one drink per week) had an adverse effect on child behaviors such as
externalizing and aggressive behaviors.  Delinquent behavior was also found to be 3.2 times
more likely to occur in children with prenatal alcohol exposure than in children who had not
been exposed.
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Mental illness is also common in adolescents and adults with FAS and can include
depression, withdrawal, isolation and unpredictable behavior (NIAAA, 2000; Streissguth, 
1997). Moreover, adults with FAS or fetal alcohol effects (FAE) have been found to have
diagnosed personality disorders (such as avoidant, antisocial, or dependent personality
disorders), alcohol and drug dependences, depression, and psychotic disorders (Famy, 
Streissguth, & Unis, 1998).
Effects of prenatal alcohol exposure on attention.
In a study of the relationship between prenatal alcohol exposure and attention-deficit 
hyperactivity disorder, children who had been physically affected by prenatal alcohol
exposure (e.g., with FAS or FAE) were found to have more learning difficulties and more
trouble with visual-spatial processing when compared to (a) children who had been exposed 
to but not physically affected by prenatal alcohol, and (b) children diagnosed with ADHD 
who had had no alcohol exposure (Coles, 2001). Though the ADHD children demonstrated 
difficulties in focusing and sustained attention, the children with FAS and FAE demonstrated 
difficulties with encoding and shifting attention. Unlike the children with ADHD, the
children with FAS and FAE were not reported to be impulsive or to have significant behavior
problems.
Effects of prenatal alcohol exposure on learning.
For children with fetal alcohol syndrome, the complex school environment can be 
especially challenging. Children with FAS tend to have short attention spans and
developmental delays and can have difficulty using muscles (Mattson, Riley, Gramling,
    
 
 
   
 
    
  
   
   
  
  
   
    
 
 
   
 
 
   
     
  
    
  
11PRENATAL ALCOHOL EXPOSURE
Delis, & Jones, 1998). Children with FAS also often have problems in their social and
emotional development and can present with a wide array of behavioral problems, such as
inattention and hyperactivity, as well as educational difficulties, particularly in the areas of
learning and memory (Jacobson & Jacobson, 2002). 
Prenatal alcohol exposure can produce a wide array of learning problems, including
specific deficits in language, planning ability, visual-spatial processes, spatial learning, 
cognition, information processing, problem solving, encoding, fine motor speed and visual-
motor integration, reaction time, flexibility, and shifting attention, as well as deficits in
general academic skills (Coggins, Friet, & Morgan, 1998; Coles, 2001; Connor &
Streissguth, 1996; Cronise, Marino, Tran, & Kelly, 2001; Kodituwakku et al., 2001; Mattson 
et al., 1998, 2001; “Prenatal Exposure to Alcohol”, 2000; Timler & Olswang, 2001).  Some 
research indicates that a child with FAS may display one or more of the above deficits yet
still function in the normal range on IQ tests (Mattson et al., 1998; Mattson et al., 2001;
Streissguth, 1997; Timler & Olswang, 2001). Unfortunately, such IQ scores may mask 
underlying cognitive and learning deficits, thus making it challenging for a child with
prenatal alcohol exposure to be identified for special education services (Soby, 2006).  
School personnel may think that the child is working to his or her potential instead of
addressing the child’s deficits through targeted interventions.
In another study, however, Rasmussen, Horne, and Witol (2006) found that as brain 
dysfunction (as measured by the 4-Digit Diagnostic Code developed at the University of
Washington’s Fetal Alcohol Syndrome Prevention and Diagnostic Network) increases in
children with prenatal alcohol exposure, Full Scale IQ and Verbal IQ scores tend to go down.
Thus, it is possible that if school personnel are not educated about the varied effects prenatal
    
 
 
    
 
 
 
 
   
 
 
  
  
 
       
      
 
  
    
     
   
 
   
      
   
   
12PRENATAL ALCOHOL EXPOSURE
alcohol exposure can have on a child, many children with possible FAS may not be receiving
the individualized educational supports that are needed to address their specific deficits.
This certainly seems to be the case according to a study by Thomas Wentz (2002) in 
which state special education directors were surveyed about their knowledge of the
prevalence of students with FAS within their state and the types of services provided to them.  
The results of the survey were astounding.  No state director of special education knew how
many special education students were diagnosed with FAS.  Forty-eight state directors of
special education could not answer a survey question about the effectiveness of inclusion for
students with FAS.  Thirty-five state directors of education were not aware that training
programs about FAS existed for special education teachers.  
Diagnostic criteria for fetal alcohol syndrome.
There are four primary models that can be used to diagnose fetal alcohol spectrum
disorders:  Centers for Disease Control Guidelines (Bertrand, Floyd, Weber, O’Connor, 
Riley, Johnson, & Cohen, 2004), Institute of Medicine Guidelines (1996; revisions suggested
by Hoyme et al., 2005), Canadian Guidelines (Chudley Conry, Cook, Loock, Rosales, &
LeBlanc, 2005), and the 4-Digit Diagnostic Code developed at the University of
Washington’s Fetal Alcohol Syndrome Prevention and Diagnostic Network (Astley, 2004).
New Jersey uses the University of Washington diagnostic system. According to this widely 
accepted 4-Digit Diagnostic Code, there are currently four criteria used in order to confirm a 
diagnosis of FAS (Astley, 2004; Astley & Clarren, 1999, 2000, 2001). These criteria are: 
growth deficiency (e.g., length, weight, head circumference), a specific pattern of
dysmorphic facial features (a long and smooth philtrum, short palpebral fissures, and a thin 
    
 
 
   
      
  
   
  
 
  
    
   
   
  
   
 
 
  
  
   
  
 
      
    
        
       
  
 
13PRENATAL ALCOHOL EXPOSURE
upper lip), impaired brain function, and maternal alcohol use during pregnancy (Astley,
2004; Astley & Clarren, 1999, 2000, 2001; Autti-Ramo et al., 2002; Miller et al., 2002).
Each FAS characteristic is rated on a 4-point Likert scale, where 4 indicates a strong
“classic” sign of FAS and 1 indicates the absence of the feature.  
Growth deficiency is the first digit of the 4-Digit Diagnostic Code.  Growth 
deficiency is measured by comparing the child’s prenatal and postnatal height and weight to 
standard growth charts (Astley, 2004).  Moderate growth deficiency would be identified if
either height or weight was at or below the third percentile range. A 4-Digit Diagnostic Rank 
of 3 would correspond to moderate growth deficiency.  Severe growth deficiency would be
identified if both height and weight were at or below the third percentile range. A 4-Digit 
Diagnostic Rank of 4 would correspond to severe growth deficiency.  Table 1 explains
rankings for growth deficiency according to the 4-Digit Diagnostic Code (Astley, 2004).
Table 1
1st Digit of the 4-Digit Diagnostic Codes
Category Rating Descriptor
Growth deficiency 4
3
2
1
Severe
Moderate
Mild
None
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FAS facial phenotype is the second digit of the 4-Digit Diagnostic Code. Classic
FAS facial phenotype consists of the following:  (a) small palpebral fissure lengths (2 or
more standard deviations below the mean); (b) smooth philtrum (rank 4 or 5 on the Lip-
Philtrum Guide); and (c) thin upper lip (rank 4 or 5 on the Lip-Philtrum Guide).  Specific
tools have been developed at the University of Washington FAS DPN to accurately measure 
all aspects of the FAS facial phenotype: the Palpebral Fissure Length Ruler (a clear plastic 
15-cm ruler), FAS Facial Photographic Analysis Software (software that measures the 
magnitude of expression of the FAS facial phenotype through photographs and scores the
facial measurements using the 4-Digit Diagnostic Code), and Caucasian and African-
American Lip-Philtrum Guides (Astley, 2004; Astley, Stachowiak,  Clarren, & Clausen, 
2002).
Palpebral fissure length can be measured using the Palpebral Fissure Length Ruler or
FAS Facial Photographic Analysis Software (Astley, 2004).  Measurements are taken from
the endocanthion (inner corner of the eye) to the exocanthion (outer corner of the eye).  Z-
scores are calculated based on these measurements. Z-scores ≤ -2 SD are considered severe.
Upper lip thinness and philtrum smoothness can be measured using the 5-point Likert
scale Caucasian and African-American Lip-Philtrum Guides or the FAS Facial Photographic
Analysis Software (Astley, 2004).  Upper lip thinness and philtrum smoothness are measured
separately. Likert scores of 4 or 5 on the Lip-Philtrum Guides are considered severe for
each.  Scores for all three facial features are combined into one 4-Digit Diagnostic Rank.  
Table 2 illustrates rankings for FAS facial phenotype according to the 4-Digit Diagnostic
Code (Astley, 2004).
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Table 2
2nd Digit of the 4-Digit Diagnostic Codes
Category Rating
FAS facial phenotype 4
3
2
1
Descriptor
Severe
Moderate
Mild
None
CNS structural, neurological, and/or functional abnormalities represent the third digit 
of the 4-Digit Diagnostic Code.  CNS structural damage is determined based on the results of
medical testing, such as MRI or CAT scan.  Physical head/brain abnormalities such as
microcephaly (small head circumference), hydrocephaly (a buildup of fluid in the brain), or
seizures (not as a result of postnatal injury), for example, would yield ranks of 4.  Significant
cognitive or neurological impairment across three or more domains (such as cognitive skills
and memory), as evidenced by the results of standardized psychometric assessments would 
yield ranks of 3.  Individuals who do not meet criteria for a rank of 3, but who still show
evidence of a delay that is suggestive of possible CNS damage, would be given a rank of 2.  
Table 3 illustrates rankings for CNS damage according to the 4-Digit Diagnostic Code
(Astley, 2004).
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Table 3
3rd Digit of the 4-Digit Diagnostic Codes
Category Rating	 Descriptor
CNS damage	 4 Definite: Structural and/or neurological abnormalities
3 Probable: Significant Dysfunction
2 Possible: Mild to moderate delay or dysfunction
1 Unlikely
Alcohol exposure during pregnancy is the fourth and final digit of the 4-Digit 
Diagnostic Code (Astley, 2004).  A rank of 4 is given if the birth mother reported drinking to 
the point of intoxication on a weekly basis throughout her pregnancy. Two instances when a 
rank of 3 would be given are:  (a) if there is evidence that the birth mother drank during
pregnancy, but the amount of alcohol consumed was unknown, or (b) if the mother had 
initially drank regularly, but then stopped once she learned that she was pregnant.  Situations
in which a rank of 2 would be given include: (a) the child was adopted and information from
previous medical records is not available, or (b) the birth mother has a history of drinking,
but no records or direct observations of alcohol ingestion during pregnancy are available.  A
rank of 1 is given if it is confirmed that the birth mother did not drink at all during
pregnancy.  Though fetal alcohol syndrome can be diagnosed without confirmation of
prenatal alcohol exposure, diagnoses of partial FAS and FASD do require confirmation of
prenatal alcohol exposure (Bertrand et al., 2004). Table 4 illustrates rankings for alcohol 
exposure according to the 4-Digit Diagnostic Code (Astley, 2004).
    
 
 
 
 
  
  
   
  
 
     
     
    
   
        
   
  
 
  
 
    
 
 
    
   
 
 
 
 
17PRENATAL ALCOHOL EXPOSURE
Table 4
4th Digit of the 4-Digit Diagnostic Codes
Category Rating Descriptor
Alcohol Exposure 4 High Risk – Confirmation of high amounts of alcohol
ingested at least weekly in early pregnancy
3 Some Risk – Confirmation of alcohol use; level unknown
2 Unknown
1 None – Confirmed to be completely absent from
conception to birth
Digits for all four FAS characteristics are combined into one 4-Digit Diagnostic
Code.  For example, a 4-Digit Diagnostic Code of 4444 would be considered classic FAS. 
This individual would have been found to have had severe growth deficiency, severe FAS
facial phenotype, definite CNS damage, and confirmed high risk prenatal alcohol exposure.  
A patient with a 4-Digit Diagnostic Code of 1111 would have been found to have had no 
growth deficiency, no FAS facial phenotype, unlikely CNS damage, and no prenatal alcohol
exposure.
There are 256 possible 4-Digit Diagnostic Code combinations that can result in 22
possible medical diagnoses (Astley, 2004). Forty-two 4-Digit Diagnostic Code combinations
correspond to a diagnosis of FAS.  Eighty-eight 4-Digit Diagnostic Code combinations
correspond to other diagnoses under the umbrella term of FASD.  One hundred twenty-six 4­
Digit Diagnostic Code combinations are outside the FASD umbrella and are considered 
“other.”
    
 
 
        
   
   
   
 
   
  
      
  
 
    
   
     
   
    
   
  
    
   
   
 
  
18PRENATAL ALCOHOL EXPOSURE
Special education and early intervention in the United States.
In 1975, Congress passed Public Law 99-142, the Education of the Handicapped Act
(EHA), which precluded states from excluding any child from a free and appropriate public
education based on disability or severity of disability. Subsequently, Public Law 99-457, the
Education for the Handicapped Amendments, was passed by Congress in 1986.  This piece of
legislation reauthorized EHA, thus requiring states to provide services to all eligible
preschool children and offer them the option of participating in Part H (now Part C) of the 
Individual with Disabilities Education Improvement Act (IDEA, 2004), which would provide
federal funding to states for the purpose of providing early intervention services to children 
from birth to 3 years old.
Federal law mandates that states provide early intervention services to young children 
who have been evaluated and found to have developmental delays. Though the federal
government mandates that states provide such services, the federal government has allowed
the states to decide how eligibility for these services with be determined. Thus, eligibility
criteria vary from state to state, with some states requiring a percentage of developmental 
delay, while others require specific standard deviations (Shackelford, 2006). Several states
were shown to require only a 25% delay in one developmental area to qualify, while several
other states require a 50% or more delay in one area in order to qualify for services.  
IDEA (2004) also requires that referrals to early intervention be made for children
whose development is impacted by prenatal substance exposure (Olson et al., 2007). States
are required to document policies and procedures that ensure the referral for early
intervention services under Part C for a child under the age of 3 who is involved in a
substantiated case of child abuse or neglect or is identified as affected by illegal substance 
    
 
 
 
  
  
    
   
  
    
    
      
 
     
 
   
  
   
   
  
  
   
 
  
 
19PRENATAL ALCOHOL EXPOSURE
abuse or withdrawal symptoms resulting from prenatal drug exposure (637(a)(6)). However, 
at this time, prenatal substance exposure does not guarantee eligibility for early intervention 
services. Furthermore, evidence of significant CNS dysfunction may be difficult to 
determine at a young age. Subtle indicators of CNS impairment in children affected by
prenatal alcohol exposure, for example, may be overlooked in the first years of life, yet are 
often soft signs of what is to come (Olson et al., 2007).
The federal statute (IDEA, 2004) encourages states “to expand opportunities for
children under 3 years old who would be at risk of having substantial developmental delay if
they did not receive early intervention services” (631(b)(4)). Yet again, no guidance is given 
as to how to interpret what constitutes at-risk. According to a study by Shackelford (2006), 
there are six states that serve at-risk children. They are:  California, Hawaii, Massachusetts,
New Hampshire, New Mexico, and West Virginia. Additionally, the U.S. territories of
American Samoa and Guam also serve children deemed to be at-risk. 
In a national longitudinal study conducted by Hebbeler, Wagner, Spiker, 
Scarborough, Simeonsson, and Collier (2001), the evaluation eligibility and service trends for
a sample of 3,338 children from across the country were examined. The children in this
study had entered the early intervention system for the first time between September 1997 
and November 1998. The researchers found that most children who were in the early
intervention system (64%) had been found eligible due to a developmental delay, 20% had 
been eligible based on a previously diagnosed condition, and 16% were receiving services
because they were deemed to be at-risk. 
In a subsequent study in 2007, Hebbler et al. found that the reason given for 2.1% of
children’s eligibility for early intervention services was prenatal exposures (substances were 
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not specified in the study, however); 3.9% of eligible children were considered eligible based
on social environment risk factors. Seventy-seven percent of the parents whose children 
were eligible for services due to a risk condition reported that the services their child had 
received had had a positive impact on their child (Hebbeler et al., 2007). Frank, Jacobs, 
Beeghly, Augustyn, Bellinger, Cabral, and Heeren (2002) also found that at-risk children 
with prenatal substance exposure (in this case, cocaine) who had received early intervention 
services had much better subsequent cognitive and psychomotor development on than 
children with prenatal substance exposure who did not receive early intervention services.
As stated previously, the federal law permits states to provide early intervention 
services to children considered to be “at risk of experiencing a substantial developmental
delay if early intervention services were not provided to the individual” (20 U.S.C. §1432, as
amended by IDEA, 2004). Federal law also allows for the use of informed clinical opinion in 
addition to standardized assessment when making early intervention eligibility decisions. 
Thirty-four states plus four U.S. territories allow for professional judgment/clinical opinion 
in their guidelines for early intervention eligibility criteria (Shackelford, 2006). New Jersey
is not one of them.
New Jersey early intervention eligibility criteria.
In order for a child to be eligible to receive early intervention services in the state of
New Jersey, the child must display either a 33% delay in one or a 25% delay in two or more
of the following areas of development: cognition, communication, social-emotional, 
physical (including gross motor skills, fine motor skills, and sensory), or adaptive/self-help 
skills (N.J.A.C. 8:17-7.1). However, according to N.J.A.C. 8:17-7.1(c), a child may not have
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to meet the aforementioned early intervention eligibility evaluation criteria in order to be
eligible for early intervention services if the child has a diagnosed physical or mental 
condition that has a high probability of resulting in developmental delay. In other words, if
the child has a certain disorder, the child is automatically eligible for early intervention even 
though he or she may not be exhibiting delays in development at the time of diagnosis.
These diagnoses include: chromosomal/genetic/congenital disorders (such as Down 
syndrome, fragile X syndrome), metabolic disorders, disorders of the central nervous system
(such as cerebral palsy, spina bifida, hydrocephalus), sensory impairments (such as hearing
or vision impairments), severe attachment disorders, autism spectrum disorders, and 
disorders resulting from exposure to toxins, such as lead exposure or fetal alcohol syndrome
(N.J.A.C. 8:17-7.1(d)).
According to the New Jersey Department of Health and Senior Services (NJDHSS,
n.d.), 300 babies are born with FAS in New Jersey every year. Many physicians are still 
hesitant to make the diagnosis of fetal alcohol syndrome in young children due to reasons
such as lack of knowledge about FAS and negative perceptions of FAS (Miller et al., 2002).
Therefore, the number of children who do not meet the full criteria for a diagnosis of FAS,
yet may still have been adversely affected by prenatal alcohol exposure, may be 
underestimated (Miller et al., 2002; NIAAA, 2000; Thomas & Riley, 1998; Warren & 
Foudin, 2001). These children may nonetheless experience emerging disabilities, such as
deficits in cognitive skills and other executive functions, social-emotional and behavioral
difficulties, growth deficiencies, or other problems. Unfortunately, at this point in time,
because these children are precluded from the diagnosis of FAS, they tend not to receive
services that children in whom this disorder has been diagnosed would receive. The NJDHSS
    
 
 
   
  
 
   
 
 
22PRENATAL ALCOHOL EXPOSURE
estimates that children in New Jersey are born with alcohol-related defects and
neurodevelopmental disorders at rates up to three to five times higher than with FAS. These 
findings further support the idea that children with any prenatal alcohol exposure are in need
of early identification, evaluation, and possibly subsequent early intervention services.
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Chapter 3
Research Questions and Hypotheses
Research questions and subquestions.
1. Do measurable differences exist between confirmed prenatal alcohol exposure correlate 
and central nervous system (CNS) dysfunction as per the 4-Digit Diagnostic Code?
a. Are children with confirmed prenatal alcohol exposure experiencing greater CNS
damage?
2. Do children with more severe CNS damage, as per the 4-Digit Diagnostic Code, require 
more intensive services?
a. Are children with severe CNS damage disproportionately eligible for early intervention 
services when compared to children with mild CNS damage?
b. Are children with severe CNS damage disproportionately eligibility for special

education services compared to children with mild CNS damage?
 
c. Are children with severe CNS damage given more referrals than children with mild or
no CNS damage?
3. Do children with more severe facial abnormalities, as per the 4-Digit Diagnostic Code,
require more intensive services?
a. Are children with moderate to severe facial dysmorphology demonstrating greater CNS
damage than those with mild or no facial abnormalities?
b. Are children with moderate to severe facial dysmorphology disproportionately eligible
for early intervention services compared to those with mild or no facial
abnormalities?
c. Are children with moderate to severe facial dysmorphology disproportionately eligible
    
 
 
           
          
        
          
 
        
           
       
          
       
          
 
 
     
 
        
   
         
  
      
   
 
24PRENATAL ALCOHOL EXPOSURE
for special education services when compared to those with mild or no facial
abnormalities?
d. Are children with moderate to severe facial dysmorphology given more referrals than
children with mild or no facial abnormalities?
4. Does overall FAS final diagnosis correlate with special education services?
a. Do measurable differences exist between final FAS diagnosis and eligibility for early
intervention?
b. Do measurable differences exist between final FAS diagnosis and eligibility for special
education?
c. Do measurable differences exist between final FAS diagnosis and eligibility for both 
early intervention and special education services?
Hypotheses
•	 Hypothesis 1. Children with any confirmed prenatal alcohol exposure will demonstrate
more significant CNS damage.
•	 Hypothesis 2. Early intervention eligibility rates will be higher in children with more
significant CNS damage than in children with mild to no CNS damage.
•	 Hypothesis 3. Special education eligibility rates will be higher in children with more 
significant CNS damage than in children with mild to no CNS damage.
•	 Hypothesis 4. The number of referrals made after final diagnosis will be greater in
children with more significant CNS damage than in children with mild to no CNS
damage.
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•	 Hypothesis 5. Children with moderate to severe facial phenotype will demonstrate more 
significant CNS damage.
•	 Hypothesis 6. Early intervention eligibility rates will be higher in children with moderate
to severe facial phenotype than in children with mild or no facial abnormalities.
•	 Hypothesis 7. Special education eligibility rates will be higher in children with moderate
to severe facial phenotype than in children with mild or no facial abnormalities.
•	 Hypothesis 8.  The number of referrals made after final diagnosis will be greater in
children with moderate to severe facial phenotype than in children with mild or no facial
abnormalities.
•	 Hypothesis 9.  Early intervention eligibility rates will be higher in children with an FASD 
than in children who do not meet criteria for an FASD.
•	 Hypothesis 10.  Special education eligibility rates will be higher in children with an
FASD than in children who do not meet criteria for an FASD.
•	 Hypothesis 11.  Eligibility rates for both early intervention and special education services
will be higher in children with an FASD than for children who do not meet criteria for an
FASD.
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Chapter 4
Methods
In this section, information describing the methodology used for data collection and 
analysis is provided. Permission to conduct the study was obtained from the Institutional
Review Board of the Philadelphia College of Osteopathic Medicine and the Institutional
Review Board of the University of Medicine and Dentistry of New Jersey.
Design.
Specific information regarding growth, facial features, brain function, and maternal
drinking habits during pregnancy is essential in order to determine a diagnosis of FAS. In
2002, the New Jersey Department of Health and Senior Services established six regional
diagnostic centers for fetal alcohol syndrome and fetal alcohol spectrum disorders (Be in the 
Know NJ, n.d.). The purpose of the New Jersey Regional Fetal Alcohol Syndrome
Diagnostic Centers is to evaluate and diagnose FAS and FASD in patients with suspected or
known prenatal exposure to alcohol. 
This study utilized a retrospective examination of archival demographic and 
evaluation information found in the medical files of children who had been evaluated at the 
Northern New Jersey Regional Fetal Alcohol Syndrome Diagnostic Center, located at the 
University of Medicine and Dentistry of New Jersey (UMDNJ), between the years 2002 and 
2010. A total of 238 active and closed patient files were reviewed. One hundred and sixty-
three of the clinic files reviewed were still considered to be active files at the time of review.
Files were considered active if the patient was still being seen at the center or if the referral 
dates were between the years 2006 and 2010.  Seventy-five of the patient files reviewed were 
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closed and archived.  These patient files included patients who had been seen and referred 
between the years 2002 and 2005.  Information from each step of the diagnostic process
(from initial intake to evaluation to final diagnosis) was included in each patient’s file. The 
study was both descriptive and correlational in nature.  
Participants.
This study retrospectively reviewed the files and demographic data for 238 patients
with confirmed or suspected prenatal alcohol exposure who had been evaluated at the
Northern New Jersey Regional Fetal Alcohol Syndrome Diagnostic Center located at the 
University of Medicine and Dentistry of New Jersey (UMDNJ) between the years 2002 and 
2010. All patients in the study had specifically been referred to the FAS Diagnostic Center at
UMDNJ.  All patients were evaluated according to the 4-Digit Diagnostic Code system 
developed at the University of Washington Fetal Alcohol Syndrome Prevention and 
Diagnostic Network (WA FAS PDN) (Astley & Clarren, 1999). In the 4-Digit Diagnostic
Code, each FAS characteristic was rated on a 4-point Likert scale. Tables 1 through 4 in 
Chapter 2 illustrate the possible 4-digit rankings and their corresponding descriptors.  
Patients were excluded from the sample if they did not complete the full FAS
evaluation process. Therefore, only data from complete evaluative charts that contained a 
Fetal Alcohol Syndrome Clinic Diagnostic Summary with a 4-Digit Diagnostic Code
(according to the WA FAS PDN) were included. Patients were also excluded from this study
if their age at the time of final diagnosis was outside of the birth to 21-year age range. The 
purpose of this exclusion was to ensure that subjects were within the age range for early
intervention services (birth to 3 years old) or school district special education services (ages 3
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to 21 years old).  Of the 238 clinic files reviewed, 150 patient files met the criteria for
inclusion in this study. Eighty-eight of the patient files that were reviewed were excluded
from this study.  
Measures.
The Northern New Jersey Fetal Alcohol Syndrome Diagnostic Center of the
University of Medicine and Dentistry of New Jersey evaluates patients using the WA FAS 
DPN model. Fetal alcohol syndrome is a medical diagnosis. Therefore, a developmental
pediatrician is the leader of the FAS diagnostic team and makes the final diagnosis. Other 
members of the multidisciplinary team who are typically involved in the evaluation process,
based on expertise in specific diagnostic areas, include: psychologist, social worker, learning
disabilities teacher consultant, speech and language pathologist, occupational therapist, 
physical therapist, and/or psychiatrist.  
After reviewing the patient’s charts, determinations as to which evaluations are 
warranted are based on the child’s presenting concerns and whether the child had been 
previously evaluated in that area.  Therefore, the composition of each team varies depending
on the patient’s specific needs, the age of the patient, and previous evaluations. 
Though there were 20 different multidisciplinary team compositions found for
patients within this sample, the most common multidisciplinary team combinations used 
were the developmental pediatrician and psychologist (25 patients; 16.7%) and the
developmental pediatrician, psychologist, and occupational therapist (25 patients; 16.7 %). 
Most patients included in this study were evaluated by the developmental pediatrician and at
least one other professional in order to obtain a diagnosis according to the 4-Digit Diagnostic
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Code (Astley, 2004). Only 2.4% of the 150 patients were evaluated solely by the
developmental pediatrician.
The neurodevelopmental evaluation conducted by the developmental pediatrician
included physical examination as it pertains to growth (e.g., height and weight) and FAS
facial phenotype measurements. According to the University of Washington Fetal Alcohol
Syndrome Diagnostic and Prevention Network (2004), the FAS facial phenotype consists of
the following:  (a) small palpebral fissure lengths (2 or more standard deviations below the
mean), (b) smooth philtrum (Rank 4 or 5 on the Lip-Philtrum Guide), and (c) thin upper lip 
(Rank 4 or 5 on the Lip-Philtrum Guide).  Upper lip thinness and philtrum smoothness was
measured using the Caucasian and African-American Lip-Philtrum Guides and/or FAS Facial
Photographic Analysis Software.  Palpebral fissure length was measured from the 
endocanthion to the exocanthion using the Palpebral Fissure Length Ruler or FAS Facial
Photographic Analysis Software.  Pictures of patients and printouts from the FAS Facial
Photographic Analysis Software were often available in patient files for review.  Final 
rankings on each of these FAS characteristics were found in the Neurodevelopmental
Evaluation Report and the Fetal Alcohol Syndrome Clinic Diagnostic Summary.
Information regarding the level of each patient’s CNS damage was available for
review within the Neurodevelopmental Evaluation Report and/or Psychological Evaluation 
Report, depending on what data were used to make that determination. For example, the
developmental pediatrician’s report often had information regarding any structural damage 
(e.g., microcephaly), whereas the psychologist’s report had information regarding the
patient’s deficits in cognitive skills, memory, social-emotional skills, behavior, etc.  The final
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decision on the diagnosis was made by the full multi-disciplinary team after reviewing all 
evaluation information.  
Prenatal alcohol exposure was ascertained through a records review and/or an
interview with the patient’s parent/guardian or case worker from the New Jersey Division of
Youth and Family Services.  This information was found within the Neurodevelopmental
Evaluation Report, Psychological Evaluation Report, or Social Worker’s Report.
After all evaluation information for each patient was collected by the team, the 
information was analyzed by the team and a final diagnosis was made based on the 4-Digit 
Code achieved. This score was included in the Neurodevelopmental Evaluation Report and 
the Fetal Alcohol Syndrome Clinic Diagnostic Summary. A Fetal Alcohol Syndrome Clinic
Diagnostic Summary was in each patient’s file depicting the 4-Digit Diagnostic Code,
corresponding diagnoses, and recommendations for intervention and treatment. 
Procedures.
A thorough examination of each patient’s medical file was performed in order to 
obtain information germane to this study. All data was collected between December 2009
and March 2010.  The following information was gathered from patient files:
• Gender
• Race
• Type of medical insurance used (e.g., Medicaid or private insurance)
• County of residence
• Referral source
• History of involvement with the New Jersey Division of Youth and Family Services
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• Living situation (e.g., biological, adopted, foster child)
• Types of evaluations conducted
• Length of evaluation process
• Comorbidity of other medical/psychological/developmental conditions
• Other confirmed prenatal substance exposure(s)
• Referrals made after completion of FAS evaluations
• Final FAS diagnosis
• Age at final diagnosis
• Early intervention history
• Special education history
• Current special education classification 
Patient data was coded and entered into an Excel spreadsheet. Once all of the 
pertinent information was entered into the file and verified for accuracy, each patient was
assigned a subject number. The data was then transferred into PASW Statistics 18 software 
for analysis. No identifying information was included in the data file. 
For the purpose of this study, in addition to looking at the 4-Digit Diagnostic Code as
a whole, each digit of the 4-Digit Diagnostic Code was also separated and recoded for each
subject in order to perform specific analyses to test hypotheses. For example, when looking
for a correlation between severe CNS damage and moderate to severe facial phenotype,
rankings of 3 and 4 for the 3rd Digit were combined into one group in the data file to
represent severe CNS dysfunction, and rankings of 3 and 4 for the 2nd Digit were combined
into one group to represent moderate to severe FAS facial phenotype.  In another example, 
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when looking for a correlation between severe CNS damage and prenatal alcohol exposure, 
the same grouping from the previous example for CNS dysfunction was used, and rankings
of 3 and 4 for the 4th Digit were combined into one group to represent risk due to confirmed 
prenatal alcohol exposure.  This same process was done for each FAS characteristic.
Data analysis procedures.
This study utilized a retrospective examination of archival data. The data collected
contained nominal and categorical data; therefore, nonparametric methods of analysis were
appropriate. Consequently, the chi-square test, cross-tabulations, and descriptive statistics
were performed on the data.  The data analyses performed according to each research
question were as follows:
1. Do measurable differences exist between confirmed prenatal alcohol exposure correlate 
and Central Nervous System (CNS) dysfunction as per the 4-Digit Diagnostic Code?
a. Are children with confirmed prenatal alcohol exposure experiencing greater CNS

damage?
 
In order to answer this question, 4th Digit (alcohol exposure) rankings of 1 and 2 were
combined into one group and 4th Digit rankings of 3 and 4 were combined into a different
group.  The same process was used for the 3rd Digit (CNS damage).  Chi-square analysis and 
cross-tabulations were performed comparing the 3rd Digit and 4th Digit.
2. Do children with more severe CNS damage as per the 4-Digit Diagnostic Code require
more intensive services?
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a. Are children with moderate to severe CNS damage disproportionately eligible for early
intervention services when compared to children with mild CNS damage?
Only data from patients in the sample who had been eligible for early intervention 
services were used for this analysis.  The same coding for CNS damage used to analyze 
research subquestion 1a was used here.  Chi-square analysis and cross-tabulations were 
performed comparing the 3rd Digit and eligibility for early intervention services.
b. Are children with moderate to severe CNS damage disproportionately eligible for 

special education services compared to children with mild CNS damage?
 
Only data from patients in the sample who had been eligible for special education 
services were used for this analysis.  The same coding for CNS damage used to analyze 
research subquestions 1a and 2a was used here, as well.  Chi-square analysis and cross-
tabulations were performed comparing the 3rd Digit and eligibility for special education
services.
c. Are children with moderate to severe CNS damage given more referrals than children 
with mild or no CNS damage?
The same coding for CNS damage used to analyze research subquestions 1a, 2a, and 
2b was used here, as well.  Chi-square analysis and cross-tabulations were performed 
comparing the 3rd Digit and the number of referrals made after final FAS diagnosis was
given.
3. Do children with more severe facial abnormalities as per the 4-Digit Diagnostic Code
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require more intensive services?
a. Are children with moderate to severe facial dysmorphology demonstrating greater CNS
damage than those with mild or no facial abnormalities?
In order to answer this question, 2nd Digit (FAS facial phenotype) rankings of 1 and 2 
were combined into one group and 2nd Digit rankings of 3 and 4 were combined into a
different group.  The same coding for CNS damage used to analyze research subquestions 1 
and 2 was used here as well.  Chi-square analysis and cross-tabulations were performed
comparing the 2nd Digit and 3rd Digit.
b. Are children with moderate to severe facial dysmorphology disproportionately eligible
for early intervention services compared to those with mild or no facial abnormalities?
In order to answer this question, only data from patients in the sample who had been 
eligible for special education services were used for this analysis.  The same coding for FAS
facial phenotype used to analyze research subquestion 3a was used here.  Chi-square analysis
and cross-tabulations were performed comparing the 2nd Digit and early intervention 
eligibility.
c. Are children with moderate to severe facial dysmorphology disproportionately eligible
for special education services when compared to those with mild or no facial
abnormalities?
Only data from patients in the sample who had been eligible for special education 
services were used for this analysis.  The same coding for FAS facial phenotype used to
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analyze research subquestions 3a and 3b was used here.  Chi-square analysis and cross-
tabulations were performed comparing the 2nd Digit and special education eligibility.
d. Are children with moderate to severe facial dysmorphology given more referrals than
children with mild or no facial abnormalities?
The same coding for FAS facial phenotype used to analyze research subquestions 3a, 
3b, and 3c was used here, as well.  Chi-square analysis and cross-tabulations were performed
comparing the 2nd Digit and the number of referrals made after final FAS diagnosis was
given.
4. Does overall FAS final diagnosis correlate with special education services?
a. Do measurable differences exist between final FAS diagnosis and eligibility for early
intervention?
Only data from patients in the sample who had been eligible for early intervention 
services were used for this analysis.  Chi-square analysis and cross-tabulations were 
performed comparing final FAS diagnosis (e.g., FAS, FASD, or other) and eligibility for
early intervention services.
b. Do measurable differences exist between final FAS diagnosis and eligibility for special 
education?
Only data from patients in the sample who had been eligible for special education 
services were used for this analysis.  Chi-square analysis and cross-tabulations were 
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performed comparing final FAS diagnosis (e.g., FAS, FASD, or other) and eligibility for
special education services.
c. Do measurable differences exist between final FAS diagnosis and eligibility for both 
early intervention and special education services?
Only data from patients in the sample who had been eligible for both early
intervention and special education services were used for this analysis.  Chi-square analysis
and cross-tabulations were performed comparing final FAS diagnosis (e.g., FAS, FASD, or
other) and eligibility for both early intervention and special education services.
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Chapter 5
Results.
The examiner reviewed the medical records of 238 patients who had been evaluated 
at the Northern New Jersey Fetal Alcohol Diagnostic Center.  Of the 238 patient files
reviewed, only 150 files were found to be complete (i.e., the patient completed the full FAS
evaluation process, which yielded a 4-Digit Diagnostic Code according to the WA FAS
PDN).  Cross-tabulations and chi-square tests were performed on the data using PASW
Statistics 18 software. The statistical significance level was set at .05.  The findings of this
study include demographic information as well as statistical results for each hypothesis.
Demographic characteristics.
The study sample consisted of 150 patients who had been referred for an FAS
evaluation due to suspected or confirmed prenatal alcohol exposure.  Seventy-two of the
patients in the sample (48%) had Medicaid to cover evaluation costs, 77 patients (51.3%)
used private insurance, and the school district paid the costs for one patient (0.7%). Ages at
the time of final diagnosis ranged from 2 months to 19.5 years (M = 6.96 years; SD = 4.89 
years).  There were 93 males (62%) and 57 females (38%) in the sample. Sixty-nine patients
(46%) were black, 53 patients (35.3%) were White, 21 patients (14%) were Hispanic, and 7 
patients (4.7%) were multiracial. Table 5 depicts the demographic composition of the study 
sample.
    
 
 
 
 
  
    
      
 
 
        
      
   
      
      
      
          
    
 
    
  
   
  
   
    
   
38PRENATAL ALCOHOL EXPOSURE
Table 5
Summary of Demographics
n %
Gender
Male 93 62.0
Female 57 38.0
Race
Black 69 46.0
White 53 35.3
Hispanic 21 14.0
Multiracial 7 4.7
One hundred eleven patients in the sample (74%) had a history of involvement with
the New Jersey Division of Youth and Family Services (DYFS).  DYFS is the state of New 
Jersey’s child protection and child welfare agency whose mission is to ensure the safety and 
well-being of New Jersey children and their families.  Ninety-three patients (62%) had
previously been in foster care or were in foster care at the time of their FAS evaluations.  
Seventy-four patients (49.3%) were still involved with DYFS to some extent at the time of
evaluation for FAS (e.g., living with a foster family, living with extended family with support 
from DYFS, or living with their biological parents with DYFS supervision).
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Sixty-seven patients in the sample had been adopted. Forty-six (30.7%) had been 
adopted from within the United States. Six were still involved with DYFS after adoption.  
Twenty-one patients in the sample (14%) had been internationally adopted from Russia, 
Romania, Lithuania, or the Ukraine.  One of these patients was involved with DYFS after 
adoption.  Table 6 provides data on the living situations at the time of evaluation.
Table 6
Summary of Living Situation
n %
Division of Youth and Family Services
History of involvement 111 74.0
History of foster care 93 62.0
Currently involved with child 74 49.3
Adopted 67 44.7
United States 46 30.7
International 21 14.0
The majority of patients in the sample resided in northern New Jersey.  Four patients
in the sample were living out of state at the time of evaluation (two in New York, two in 
Pennsylvania).  One hundred forty-six patients in the sample resided in 16 of the 21 counties
in New Jersey.  The majority of patients (n = 44) resided in Essex County, where the 
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University of Medicine and Dentistry of New Jersey’s Fetal Alcohol Syndrome Diagnostic
Center is located.  Table 7 illustrates the breakdown of patients per county.
Table 7
Residential Locations
n %
Northern New Jersey
Essex 44 29.3
Bergen 19 12.7
Passaic 17 11.3
Sussex 14 9.3
Union 12 8.0
Warren 9 6.0
Morris 8 5.3
Hudson 7 4.7
Central New Jersey
Middlesex 7 4.7
Hunterdon 2 1.3
Mercer 2 1.3
Monmouth 2 1.3
Ocean 1 0.7
Somerset 1 0.7
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Table 7
Residential Locations (Continued)
n %
Southern New Jersey
Burlington
Total New Jersey
Out-of-state
New York
Pennsylvania
Total out-of-state
1
146
2
2
4
0.7
1.3
1.3
Sources of referral to the Fetal Alcohol Diagnostic Clinic varied. The majority of
patients (32.7%) were seen at the request of their parent or guardian, often a foster parent.  
Pediatricians and the New Jersey Division of Youth and Family Services also comprised a 
large portion of referral sources (21.3% and 20.7% of referrals, respectively). Substance
treatment centers referred two (1.3%) of the patients for evaluation.  Two patients (1.3%)
were evaluated at the request of the court system. School districts were found to be highly
underrepresented as a referral source (0.7%; n = 1).  A summary of referral source 
information can be found in Table 8.
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Table 8
Referral Sources
n %
42
Parent/Guardian
Pediatrician
DYFS
Other medical professional
Mental health professional
Social services agency
Substance treatment center
Court
School district
Total
49
32
31
15
12
6
2
2
1
150
32.7
21.3
20.7
10.0
8.0
4.0
1.3
1.3
0.7
100%
Reported exposure to other substances.
Alcohol was not the only substance that many of these children were reported to have
been exposed to during gestation.  A detailed records review of patient files resulted in the
following list of substances (recreational or prescription) reported to have been consumed by 
mothers during their pregnancies:  cocaine, crack cocaine, heroin, opiates, marijuana, 
MDMA (Ecstasy), methadone, barbiturates, PCP, diazepam, and antidepressants.  Very few
children had been prenatally exposed to only alcohol (though 57 patient files did not specify
whether other substances had been used), whereas multiple combinations of drugs during
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pregnancy were reported by 35.3% of other families. Some families reported knowledge that
the biological mother had used drugs during her pregnancy, but did not know what types. 
Other families had no knowledge of whether the mother had used any substances at all
during pregnancy.  Overall, more than half of the sample (n = 84) had been exposed to some
form of substance other than alcohol during gestation.  Tables 9 to 13 show how substance
exposure relates to other variables within this study. The category of unknown refers to 
patients whose families did not know whether or not prenatal substance exposure had 
occurred.
Table 9
Number of Other Substances Patients Had Been Exposed to During Gestation
n %
One substance 31 20.7
More than one substance 53 35.3
No other substances 9 6.0
Unknown 57 38.0
Total 150 100%
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Table 10
Relationship Between the Number of Other Substances Patients Had Been Exposed to During 
Gestation and Central Nervous System Damage
CNS Damage
Unlikely/Possible Probable/Definite Total
One substance 10 21 31
More than one substance 14 39 53
No other substances 3 6 9
Unknown 15 42 57
Total 42 108 150
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Table 11
Relationship Between the Number of Other Substances Patients Had Been Exposed to During 
Gestation and Facial Dysmorphology
Facial Phenotype
Mild/None Moderate/Severe Total
One substance 21 10 31
More than one substance 40 13 53
No other substances 3 6 9
Unknown 31 26 57
Total 95 55 150
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Table 12
Relationship Between the Number of Other Substances Patients Had Been Exposed to During 
Gestation and Early Intervention Eligibility
Early Intervention
Eligible Ineligible Total
One substance 11 1 12
More than one substance 23 4 27
No other substances 4 0 4
Unknown 19 7 26
Total 57 12 69
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Table 13
Relationship Between the Number of Other Substances Patients Had Been Exposed to During 
Gestation and Special Education Eligibility
Special Education
Eligible Ineligible Total
One substance 17 0 17
More than one substance 24 1 25
No other substances 5 0 5
Unknown 33 1 34
Total 79 2 81
Hypotheses.
Hypothesis 1. Children with any confirmed prenatal alcohol exposure will
demonstrate more significant CNS damage.
Cross-tabulations and chi-square tests of significance were performed.  Prenatal
alcohol exposure was confirmed for 110 of the 150 patients.  Eighty-two of those 110 
patients were found to have probable to definite CNS damage, while 28 did not.  Statistical 
analysis indicates that this result was not significant, χ2(1, N = 69) = 1.326, p = .250.  A
summary of cross-tabulation results is displayed in Table 14.
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Table 14
Relationship Between Central Nervous System Damage and Prenatal Alcohol Exposure
Prenatal Alcohol Exposure
None/Unknown High/Some Risk Total
CNS damage
Unlikely to possible 14 28 42
Probable to definite 26 82 108
Total 40 110 150
Hypothesis 2. Early intervention eligibility rates will be higher in children with more
significant CNS damage than in children with mild to no CNS damage.
Sixty-nine of the 150 patient files included in this study had complete information 
regarding past early intervention evaluation and eligibility status.  Therefore, information 
from only those completed 69 patient files was analyzed with respect to this hypothesis.  
Cross-tabulations and chi-square tests of significance were performed.  As predicted, patients
with more significant CNS damage had higher rates of early intervention eligibility than
patients with mild to no CNS damage, χ2(1, N = 69) = 4.679, p = .031.
Fifty-seven of the 69 patients had been previously evaluated by Early Intervention 
(EI) and found eligible to receive EI services prior to their evaluation at the Northern New
Jersey Fetal Alcohol Syndrome Diagnostic Center.  Fifteen of the patients who were found 
eligible for EI had unlikely or possible CNS damage, whereas 42 of those eligible for EI
    
 
 
 
 
 
 
  
      
        
       
      
 
 
         
          
     
  
 
       
  
 
 
  
  
  
  
49PRENATAL ALCOHOL EXPOSURE
services demonstrated probable to definite CNS damage.  A summary of cross-tabulation 
results is displayed in Table 15.
Table 15
Relationship Between Central Nervous System Damage and Early Intervention Eligibility
Early Intervention
Eligible Ineligible Total
CNS damage
Unlikely to possible 15 7 22
Probable to definite 42 5 47
Total 57 12 69
Hypothesis 3. Special education eligibility rates will be higher in children with more
significant CNS damage than in children with mild to no CNS damage.
Eighty-one of the 150 patient files included in this study had complete information 
regarding past special education evaluation and eligibility status.  Therefore, information 
from only those completed 81 patient files was analyzed with respect to this hypothesis.  
Cross-tabulations and chi-square tests of significance were performed.  As predicted, patients
with more significant CNS damage had higher rates of special education eligibility than
patients with mild to no CNS damage, χ2(1, N = 69) = 4.679, p = .031.
    
 
 
   
   
   
   
  
 
 
 
  
      
        
       
      
 
 
        
         
      
  
 
     
   
  
   
   
 
50PRENATAL ALCOHOL EXPOSURE
Seventy-nine of the 81 patients were found to be eligible to receive Special Education 
(SE) services prior to their evaluation at the Northern New Jersey Fetal Alcohol Syndrome
Diagnostic Center.  Thirteen of the eligible patients demonstrated unlikely or possible CNS
damage, whereas 66 of those eligible for SE services demonstrated probable to definite CNS
damage.  A summary of cross-tabulation results is displayed in Table 16.
Table 16
Relationship Between Central Nervous System Damage and Special Education Eligibility
Special Education
Eligible Ineligible Total 
CNS Damage
Unlikely to possible 13 1 14
Probable to definite 66 1 67
Total 79 2 81
Hypothesis 4. The number of referrals made after final diagnosis will be greater in
children with more significant CNS damage than in children with mild to no CNS damage.
In accordance with the hypothesis, patients who were determined to have more 
significant CNS damage received more referrals after final diagnosis than patients with little
or no CNS damage, χ2(9, N=150) = 20.593, p = .05.  A summary of cross-tabulation results is 
displayed in Table 17.
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Table 17
Relationship Between Central Nervous System Damage and Number of Referrals
Number of Referrals Made After Final FAS Diagnosis
Mean Standard Deviation Total
CNS Damage
Unlikely to possible 2.98 2.27 42
Probable to definite 4.03 1.89 108
Total 3.73 2.05 150
Hypothesis 5. Children with moderate to severe facial phenotype will demonstrate
more significant CNS damage.
Fifty-five of the 150 patients were found to have moderate to severe dysmorphic
facial features.  Of these 55 patients, 44 were also found to have probable to definite CNS
damage; 11 did not. Statistical analysis indicates that this result was not significant, 
χ2(1, N = 150) = 2.757, p = .097.  A summary of cross-tabulation results is displayed in Table
18.
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Table 18
Central Nervous System Damage and Facial Phenotype
Facial Phenotype
Mild/None Moderate/Severe Total
CNS Damage
Unlikely to possible 31 11 42
Probable to definite 64 44 108
Total n 95 55 150
Hypothesis 6. Early intervention eligibility rates will be higher in children with
moderate to severe facial dysmorphology than in children with mild or no facial
abnormalities.
Sixty-nine of the 150 patient files included in this study had complete information 
regarding past EI evaluation and eligibility status.  Therefore, information from only those
completed 69 patient files was analyzed with respect to this hypothesis.  Cross-tabulations
and chi-square tests of significance were performed.  A significant difference was found in 
the early intervention eligibility rates between patients with mild to more severe facial
abnormalities, χ2(1, N = 69) = 4.894, p = .027.  However, this finding supported the null
hypothesis.  Children with less severe facial dysmorphology had higher EI eligibility rates
than children with FAS facial phenotypes.
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Fifty-seven of the 69 patients had been found to be eligible, based on New Jersey EI 
criteria, to receive early intervention services prior to their evaluation at the Northern New
Jersey Fetal Alcohol Syndrome Diagnostic Center.  Thirty-three of the eligible patients
demonstrated mild or no facial phenotype, whereas 24 of those eligible for early intervention
services demonstrated moderate to severe facial features.  A summary of cross-tabulation 
results is displayed in Table 19.
Table 19
Relationship Between Facial Phenotype and Early Intervention Eligibility
Early Intervention
Eligible Ineligible Total
Facial Phenotype
Mild or none 33 11 44
Moderate to severe 24 1 25
Total 57 12 69
Hypothesis 7. Special education eligibility rates will be higher in children with 
moderate to severe facial dysmorphology than in children with mild or no facial 
abnormalities.
Eighty-one of the 150 patient files included in this study had complete information 
regarding past special education evaluation and eligibility status.  Therefore, information
from only those completed 81 patient files was analyzed with respect to this hypothesis.  
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Cross-tabulations and chi-square test sof significance were performed.  The results did not
support the hypothesis that patients with more severe facial phenotypes would have a higher
rate of special education eligibility than patients with mild facial abnormalities, χ2(1, N = 
81) = 1.115, p = .285.
Seventy-nine of the 81 patients were found to be eligible to receive special education 
services prior to evaluation at the Northern New Jersey Fetal Alcohol Syndrome Diagnostic
Center.  Fifty of the eligible patients displayed mild or no facial phenotype, whereas 29 of
those eligible for special education services demonstrated moderate to severe facial features.
A summary of cross-tabulation results is displayed in Table 20.
Table 20
Relationship Between Facial Phenotype and Special Education Eligibility
Special Education
Eligible Ineligible Total
Facial Phenotype
Mild or none 50 2 52
Moderate to severe 29 0 29
Total 79 2 81
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Hypothesis 8. The number of referrals made after final diagnosis will be greater in
children with moderate to severe facial phenotypes than in children with mild or no facial 
abnormalities.
No meaningful difference was found between degree of facial dysmorphology and 
number of referrals.  Means and standard deviations for each category are shown in Table 21.
Table 21
Relationship Between Facial Phenotype and Number of Referrals
Number of Referrals Given After FAS Final Diagnosis
Mean Standard Deviation Total
Facial Phenotype
Mild or none 3.64 1.95 95
Moderate to severe 3.89 2.23 55
Total 3.73 2.05 150
Hypothesis 9. Early intervention eligibility rates will be higher in children with an
FASD than in children who do not meet criteria for an FASD.
Cross-tabulations and chi-square tests of significance were performed.  As predicted, 
patients with an FASD had higher rates of early intervention eligibility than patients who did 
not meet FASD criteria, χ2(1, N = 69) = 4.104, p = .043.
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Of the 69 patients evaluated and found to be eligible for EI services, 48 of them had 
fetal alcohol spectrum disorders after final diagnosis from the Northern New Jersey Fetal 
Alcohol Syndrome Diagnostic Center.  Sixteen of those 48 met the criteria for an FAS
diagnosis.  A summary of cross-tabulation results is displayed in Table 22.
Table 22
Relationship Between Fetal Alcohol Spectrum Disorders and Early Intervention Eligibility
Early Intervention
Eligible Ineligible Total
Fetal Alcohol Spectrum Disorders 48 7 55
Other 9 5 15
Total 57 12 69
Hypothesis 10. Special education eligibility rates will be higher in children with an
FASD than in children who do not meet criteria for an FASD.
Cross-tabulations and chi-square tests of significance were performed.  Patients with 
an FASD had higher rates of special education eligibility than patients who did not meet 
criteria for an FASD.  However, the chi-square test did not find this difference to be 
significant, χ2(1, N = 81) = 0.505, p = .477.
Of the 81 patients previously evaluated for SE services, 63 of them fetal alcohol
spectrum disorders after evaluation by the Northern New Jersey Fetal Alcohol Syndrome
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Diagnostic Center. Twenty-two of those 63 met the criteria for an FAS diagnosis.  A
summary of cross-tabulation results is displayed in Table 23.
Table 23
Relationship Between Fetal Alcohol Spectrum Disorders and Special Education Eligibility
Special Education
Eligible Ineligible Total
Fetal Alcohol Spectrum Disorders 63 2 65
Other 16 0 16
Total 79 2 81
Hypothesis 11. Eligibility rates for both early intervention and special education 
services will be higher in children with an FASD than in children who do not meet criteria 
for an FASD.
Cross-tabulations and chi-square test of significance were performed.  Patients with
an FASD had higher rates of eligibility for both early intervention and special education 
services than patients who did not meet criteria for FASD, χ2(2, N = 35) = 6.176, p = .046.
Thirty-five of the 150 patients in the study had been evaluated by both early
intervention and special education teams.  Of those 35 patients, 30 patients who had FASD
after evaluation by the Northern New Jersey Fetal Alcohol Syndrome Diagnostic Center had 
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been eligible for both EI and SE services.  Eleven of those patients received a final diagnosis
of FAS.  A summary of cross-tabulation results is displayed in Table 24.
Table 24
Relationship Between Fetal Alcohol Spectrum Disorders and Eligibility for Both Early
Intervention and Special Education
Early Intervention and Special Education
Eligible Ineligible Total
Fetal alcohol syndrome 11 0 11
Fetal alcohol spectrum disorders 19 0 19
Other 4 1 5
Total n 34 1 35
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Chapter 6
Discussion
In this section, the results of this study are discussed in detail as they relate to the
research questions presented in Chapter 2. A discussion of the significance of the study’s 
findings, limitations of the study, and implications for future research are explored.
Significance of the results according to research questions.
Research Question 1. Do measurable differences exist between confirmed prenatal
alcohol exposure correlate and central nervous system dysfunction, as per the 4-Digit 
Diagnostic Code?
a. Are children with confirmed prenatal alcohol exposure experiencing greater CNS
damage?
The literature has shown that the damaging effects of prenatal alcohol exposure can
be devastating to the developing fetus (Astley & Clarren, 1999, 2000, 2001; Autti-Ramo et
al., 2002; Goodlett & Horn, 2001; Miller et al., 2002; National Academy of Sciences, 1996;
NIAAA, 2000; Streissguth, 1997; Warren & Foudin, 2001). The intensity and type of
damage that can occur depends on the amount of alcohol consumed by the mother and the
timing of ingestion. This damage can be both structural (e.g., congenital anomalies, birth 
defects, microcephaly, facial dysmorphology, etc.) or neurological (e.g., seizures, significant
global developmental delays, deficits in attention, memory, executive functions, etc.). Many 
studies on the effects of prenatal alcohol exposure have also indicated there is a causal link
between prenatal alcohol exposure and CNS dysfunction.
    
 
 
     
    
    
  
 
 
   
  
     
      
 
  
 
   
    
    
      
 
    
  
     
  
60PRENATAL ALCOHOL EXPOSURE
The results of chi-square statistical analysis of the data set in this study did not
support the hypothesis that children with confirmed prenatal alcohol exposure would 
demonstrate more significant central nervous system damage. After closer examination, 82 
children, or approximately 75%, with confirmed prenatal alcohol exposure did experience
more severe CNS damage (earning ratings of either 3 or 4 on the 4-point Likert scale) than
children with mild to no prenatal alcohol exposure.
Research Question 2. Do children with more severe CNS damage as per the 4-Digit 
Diagnostic Code, require more intensive services?
a. Are children with severe CNS damage disproportionately eligible for early
intervention services when compared to children with mild CNS damage?
As predicted, patients with more significant CNS damage had higher rates of early
intervention eligibility than patients with mild to no CNS damage. It is important to note that 
this analysis was based on only 69 of the 150 patients in this study. Early intervention 
information for the remainder was either unavailable in the patient’s records, unknown to the
parent/guardian at the time of evaluation, or not explored at the time of intake and evaluation.
b. Are children with severe CNS damage disproportionately eligible for special
education services compared to children with mild CNS damage?
As predicted, patients with more significant CNS damage had higher rates of special
education eligibility than patients with mild to no CNS damage. Again, however, it is
important to note that not all 150 files had complete information pertaining to special
education history. Therefore, these results are based on the 81 files that had complete
information regarding past special education evaluation and eligibility status.
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c. Are children with severe CNS damage given more referrals than children with mild 
or no CNS damage?
In accordance with the hypothesis, patients who were determined to have more 
significant CNS damage received more referrals after final diagnosis than patients with little
or no CNS damage.
Research Question 3. Do children with more severe facial abnormalities, as per the 
4-Digit Diagnostic Code, require more intensive services?
a. Are children with moderate to severe facial dysmorphology demonstrating greater
CNS damage than those with mild or no facial abnormalities?
It was expected that children with moderate to severe facial phenotypes would 
demonstrate more significant CNS damage. This hypothesis was not supported by the data. 
The data do show, however, that because a child does not appear to be impaired (i.e., does
not present with the FAS facial phenotype) does not mean that the child does not have
significant underlying impairments that warrant intervention. Children in this category are 
typically underserved with regard to intervention services within the early intervention 
system or special education system (Green, 2007; Olson, Jirikowic, Kartin, & Astley, 2007).
b. Are children with moderate to severe facial dysmorphology disproportionately
eligible for early intervention services compared to those with mild or no facial 
abnormalities?
Although the statistical analysis suggested that there is a significant difference in
early intervention eligibility among patients with more severe facial phenotypes and patients
with less mild facial abnormalities, a closer examination of the data revealed that more
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children with mild to no facial dysmorphology had actually been found to be eligible for EI
services. Thirty-three of the eligible patients displayed mild or no facial phenotype whereas
only 24 of those eligible for early intervention services had moderately to severely affected
facial features.
c. Are children with moderate to severe facial dysmorphology disproportionately
eligible for special education services when compared to those with mild or no 
facial abnormalities?
The results did not support the hypothesis that special education eligibility rates
would be higher in children with moderate to severe facial dysmorphology than in children 
with mild or no facial abnormalities. Fifty of the eligible patients displayed mild or no facial 
phenotypes, whereas 29 of those eligible for special education services displayed moderate to 
severe facial phenotypes.
d. Are children with moderate to severe facial dysmorphology given more referrals
than children with mild or no facial abnormalities?
No meaningful difference was found between degree of facial dysmorphology and 
number of referrals.
Research Question 4. Does overall FAS final diagnosis correlate with special 
education services?
a. Do measurable differences exist between final FAS diagnosis and eligibility for
early intervention?
As predicted, early intervention eligibility rates  were higher for children with an
FASD than for children who did not meet criteria for an FASD. The data also showed that 
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12% of those later determined to have an FASD were not eligible to receive early
intervention services; one student with a confirmed diagnosis of FAS from the New Jersey
Fetal Alcohol Syndrome Diagnostic Center was ineligible for early intervention.
Upon closer examination of the data, 38 of 150 patients in the sample were under the 
age of 3 at the time of final diagnosis.  Within this subgroup, patient ages ranged from 2 
months to 35 months (M = 18 months; SD = 8.272).  The evaluation process lasted 1 to 6 
months for patients under 3 years old (M = 3.47 months; SD = 2.94 months).  Only 28 of
those under the age of 3 had previously been evaluated by the early intervention system.  
Four of the 28 patients had been evaluated twice by Early Intervention. Three were found 
eligible the second time around, while one of the four was ineligible both times.  
Interestingly, all three patients who were eligible after the second evaluation were later found
to have FAS.  Twenty of the 28 patients evaluated by EI had been found eligible for services.  
Of the 10 who were ineligible, four were later found to have an FASD.  The patient who had 
been evaluated and found ineligible twice was one of them.
One hundred twelve of the 150 patients were over 3 years of age at the time of final 
diagnosis. Their ages ranged from 36 months to 19.5 years (M = 8.81 years; SD = 4.28 
years). The evaluation process lasted between 1 week and 30.5 months for those over age 3
(M = 4.79 months; SD = 4.38 months). Only 42 of these patients had previously been 
evaluated by the early intervention system.  Two of the 42 patients had been evaluated twice
by Early Intervention. Both were found eligible the second time.  Both also were later found
to have an FASD.  Thirty-seven of the 42 patients evaluated by EI had been found eligible
for services.  One patient’s EI eligibility status was unknown, according to the file.  Of the 
four who were ineligible for EI, two were later found to have an FASD and one had FAS.
    
 
 
   
    
    
   
     
    
  
 
   
   
    
 
  
  
   
    
      
  
  
       
 
     
     
64PRENATAL ALCOHOL EXPOSURE
It is also important to note that of the 57 patients who had been eligible for early
intervention services, 28 were referred back to EI after final diagnosis. This is likely because 
those patients were not receiving sufficient or appropriate services to meet their needs.
b. Do measurable differences exist between final FAS diagnosis and eligibility for
special education?
Although patients with FASD had higher rates of special education eligibility than
patients who did not meet the criteria for FASD, statistical analysis of the data did not find
this difference to be significant. It is important to note, however, that 51 of the 79 children 
who were already eligible for special education were referred back to their child study teams
after final diagnosis. Again, this is likely due to the fact that new information gathered from
the multidisciplinary evaluations indicated that the patients’ needs were not being met by the 
special education programming.
Of the 81 patients previously evaluated for SE services, 63 were found to have a fetal
alcohol spectrum disorder after evaluation by the Northern New Jersey Fetal Alcohol
Syndrome Diagnostic Center. Twenty-two of those 63 met the criteria for an FAS diagnosis. 
c. Do measurable differences exist between final FAS diagnosis and eligibility rates
for both early intervention and special education services?
Support was found for the hypothesis that eligibility rates for both early intervention 
and special education services would be higher in children with FASD than for children who 
did not meet criteria for FASD. Only 34 patients had been found eligible for both.
Thirty-five of the 150 patients had been evaluated by both early intervention and 
special education systems. Of those 35 patients, 30 patients with an FASD had been found 
eligible for both EI and SE services. Eleven of those patients had FAS.
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Limitations of the study.
Demographic information.  As mentioned in Chapter 5, the sample population 
consisted of 93 males (62%) and 57 females (38%). Sixty-nine patients (46%) were Black,
53 patients (35.3%) were White, 21 patients (14%) were Hispanic, and 7 patients (4.7%)
were multiracial.  These statistics are not, however, representative of the demographics for 
the state of New Jersey or the United States in general.
According to the U.S. Census Bureau (2008), the population is estimated to be
307,006,550 in the United States and 8,707,739 in the state of New Jersey.  Females
comprise 51% of the population of New Jersey and 50.7% of the population of the United 
States. Based on those figures, one would assume that males would in turn comprise 49% of
the population in New Jersey and 49.3% of the US population.  This is a nearly even ratio of
males to females in New Jersey and across the United States.  This was not, however, the
gender composition of the current study sample.   
Whites comprise 76% of the population of New Jersey and 79.8% of the United 
States population as a whole.  Blacks are reported to represent 14.5% of the New Jersey
population and 12.8% of that of the United States.  Hispanics comprise 16.3% of New
Jersey’s population and 15.4% of the population of the United States.  Multiracial individuals
constitute 1.4% of New Jersey’s population and 1.7% of that of the United States.  Table 25
provides a comparison of demographic information.
    
 
 
 
   
 
  
        
    
 
            
        
   
        
        
        
                
    
 
   
    
 
   
  
  
   
 
66PRENATAL ALCOHOL EXPOSURE
Table 25
Demographics from the Sample Population, Population of New Jersey, and Population of
United States
n % NJ % US %
Gender
Male 93 62.0 -­ -­
Female 57 38.0 51.0 50.3
Race
Black 69 46.0 14.5 12.8
White 53 35.3 76.0 79.8
Hispanic 21 14.0 16.3 15.4
Multiracial 7 4.7 1.4 1.7
Generalizability of study results. There are currently six Fetal Alcohol Syndrome 
Diagnostic Centers in the state of New Jersey. Two diagnostic centers are located in the 
northern region of New Jersey (University of Medicine and Dentistry of New Jersey and 
Newark Beth Israel Hospital Affiliate, St. Barnabas Health Care System, both located in 
Newark); two diagnostic centers are located in the central region of New Jersey (Jersey Shore 
Medical Center and Children’s Specialized Hospital, located in Neptune, and Mountainside, 
respectively); and two diagnostic centers are located in the southern region of New Jersey
(South Jersey Healthcare in Vineland, and Children’s Hospital of Philadelphia’s Children’s
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Seashore House in Mays Landing).  One limitation of this study is that data were collected
from only one of the six New Jersey Fetal Alcohol Syndrome Diagnostic Centers.  
Because data was collected only from the Northern New Jersey Regional Fetal
Alcohol Syndrome Diagnostic Center located at the University of Medicine and Dentistry of
New Jersey (UMDNJ), patients in this sample resided primarily within northern New Jersey.  
One hundred forty-six patients in the sample resided in 16 of the 21 counties in New Jersey.  
Furthermore, four patients in the study lived out of state (two in New York, two in 
Pennsylvania).  The majority who were residents of New Jersey (n = 42) resided in Essex
County, where the University of Medicine and Dentistry of New Jersey’s Fetal Alcohol
Syndrome Diagnostic Center is located.  The most southern county in New Jersey
represented in the sample was Burlington County (n =1).  Considering the overrepresentation 
of patients from northern New Jersey in the sample, it may be difficult to generalize study
findings to all of New Jersey children with prenatal alcohol exposure.
Missing data. Although 150 of the 238 files reviewed from the Northern New Jersey
Regional Fetal Alcohol Syndrome Diagnostic Center at UMDNJ were considered to be 
complete because the Fetal Alcohol Syndrome Clinic Diagnostic Summary with 4-Digit 
Diagnostic Code was in the patients’ files, many were lacking information pertaining to early
intervention and special education history.  Only 69 of the 150 files had information 
regarding early intervention history. Early intervention information was either unavailable in
the patient’s records, unknown to the parent/guardian at the time of evaluation, or not
explored at the time of intake and evaluation. Only 81 of the 150 files had information 
regarding special education history.  Special education information was either unavailable in
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the patient’s records, unknown to the parent/guardian at the time of evaluation, or not
explored at the time of intake and evaluation.
The staff of one of the five other New Jersey Regional Fetal Alcohol Syndrome
Diagnostic Centers also serves as an Early Intervention Targeted Evaluation Team in New
Jersey. The New Jersey Early Intervention System has contracted with specific agencies
across the state to perform the initial and exit Early Intervention evaluations. South Jersey
Healthcare’s Child Development Center is one of these agencies.  South Jersey Healthcare 
performs all initial and exit evaluations for both Cumberland and Salem counties.  Therefore,
early intervention history would be more readily available for patients evaluated for FAS at
that agency. However, since the other five agencies are not NJ Early Intervention Targeted 
Evaluation Teams, it is possible that these agencies would not have the ease of access to
information regarding early intervention evaluation, eligibility or intensity of services in their
databases/files.
Difficulty in diagnosing FAS. Although diagnostic guidelines are clear when 
evaluating patients for fetal alcohol syndrome, it can still be difficult to diagnose FAS. One 
of the major barriers to diagnosis is lack of prenatal history information. This is due to the
fact that many children who are referred for evaluation of FAS are no longer living with or in 
contact with their birth mothers. For example, of the 150 patients in this study, 93 had a 
history of living in foster care. Seventy-four of these patients were still involved with DYFS
in some capacity. Twenty-five of the patients who had a history of foster care had been 
adopted. Forty-two patients in the study who had no foster care/DYFS history had also been 
adopted. Considering that the birth mothers would not have been present at the evaluations
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or available for structured interview, obtaining confirmation of not only prenatal alcohol
exposure but also the frequency and intensity of the exposure is virtually impossible.
Another obstacle in FAS diagnosis could be the amount of time required to complete 
all of the necessary evaluations. As previously stated, the evaluation process in this study
lasted 1 to 6 months for patients under 3 years (M = 3.47 months; SD = 2.94 months) and 
between 1week and 30.5 months for patients over 3 (M =4.79 months; SD = 4.38 months).
Considering that the severity of facial feature dysmorphology can appear to diminish as a
person ages, the older a patient is at the end of the evaluation process, the less noticeable
facial dysmorphology may be.
Why exactly is the evaluation process taking so long? There could be several
explanations for this. Patient no-shows, cancellations, or even a change of foster care 
placement between appointments affect timelines. Another reason could be the number of
evaluations needed for diagnosis. This number can depend on the patient’s problems, the
availability of previous evaluation records, and the recommendation for further testing based
on evaluation results. Another reason for delay in diagnosis could be difficulties in 
scheduling or finding staff to perform the evaluations. Although UMDNJ attempts to 
schedule several evaluations in the same day, findings may warrant additional testing that 
may need to be scheduled at a later date. Because UMNDJ’s FAS Diagnostic Center is a
grant-funded, part-time clinic, staffing issues may also be affecting the duration of the
diagnostic process.
Exposure to multiples substances.  Another limitation of the study is that alcohol
was not the only substance that many of these children were reported to have been exposed to 
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during gestation.  Very few children had been prenatally exposed to only alcohol (though 57 
patient files did not specify whether other substances had been used), whereas multiple
combinations of drugs during pregnancy were reported by 35.3% of other families. Some 
families reported knowledge that the biological mother had used drugs during her pregnancy,
but did not know what types.  Other families had no knowledge of whether the mother had 
used any substances at all during pregnancy.  Overall, more than half of the sample (n = 84)
had been exposed to some form of substance in addition to alcohol during gestation. These 
included:  cocaine, crack cocaine, heroin, opiates, marijuana, MDMA (Ecstasy), methadone, 
barbiturates, PCP, diazepam, and antidepressants.
Considering that research has shown that prenatal exposure to drugs, not only alcohol, 
can also have detrimental effects on a child’s growth and development, learning, behavior, 
attention, executive functioning, memory, and cognitive skills (Ornoy, 2002), it would be
unwise to assume that alcohol is the sole cause of the CNS impairment for patients in this
sample.  CNS dysfunction could be attributed to only prenatal alcohol exposure, only
prenatal drug exposure, a combination of the two, or none of the above.  Prenatal cocaine
exposure has also been linked to increased special education eligibility and services (Levine
et al.2008).  Many factors could having effects, especially considering the other risk factors
involved.  For example, 63 of the patients in this study had been in foster care. This often
means that the child has lived in multiple homes and with multiple families.
Comorbidity of other disorders and conditions.  Another issue to take into account
when interpreting the study findings is that many of the patients in this sample had comorbid 
diagnoses or conditions. Seventy-two patients (48%) had attention-deficit hyperactivity
    
 
 
    
 
 
 
 
   
     
 
  
 
    
 
   
 
 
      
   
   
   
  
   
  
71PRENATAL ALCOHOL EXPOSURE
disorder.  Fifty-one (34%) of the patients in the sample had mental health disorders, such as
Tourette’s disorder, obsessive compulsive disorder, reactive attachment disorder, 
posttraumatic stress disorder, school phobia, impulse control disorder, intermittent explosive
disorder, psychosis, bipolar disorder, mood disorder, dysthymic disorder, adjustment
disorder, social phobia, separation anxiety disorder, attachment disorder, or disorder of
childhood.  Thirty-six patients (24%) had developmental delays or learning disabilities.
Thirty-four patients (22.7%) had medical conditions, such as asthma, microcephaly,
gastroesophageal reflux disease, sleep apnea, seizure disorder, exotropia, heart murmur, 
hearing impairments, tuberous sclerosis, hemiparesis, cleft palate, Epstein Barr virus, 
auditory processing disorders, eczema, feeding issues, traumatic brain injury, visual issues, or
plagiocephaly. Twenty-nine patients (19.3%) had behavioral disorders, such as oppositional
defiant disorder, conduct disorder, and/or disruptive behavior disorder.  Seventeen patients
(11.3%) had autistic spectrum disorder, which is commonly seen in patients with prenatal
alcohol exposure.    
Summary of Results.
The results of the study showed strong relationships between CNS damage and 
eligibility for early intervention and special education services, but not strong relationships
between FAS facial phenotype and eligibility for early intervention and special education
services.  As predicted, patients with more significant CNS damage had higher rates of early
intervention eligibility and special education eligibility than patients with mild to no CNS
damage.  These patients also tended to receive more referrals after final diagnosis.  However,
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keeping in mind the high number of patients with multiple drug exposures, it is would be
inadvisable to assume that alcohol was the only factor in CNS dysfunction.
Though it was hypothesized that appearing more impaired would correlate to actually
being more impaired, the results of the study did not support this argument. There was no
significant correlation found between moderate to severe FAS facial phenotype and CNS
damage, moderate to severe FAS facial phenotype and early intervention eligibility, or
moderate to severe FAS facial phenotype and special education eligibility. In fact, more 
children with less affected facial features had actually been found to be eligible for early
intervention services than children with the more classic FAS facial features. Moreover, 16 
children eventually found to have FAS and 32 children with a fetal alcohol spectrum disorder
after final diagnosis had been eligible for early intervention services. Patients with FASD
were also found to have higher rates of eligibility for both early intervention and special
education services than patients who did not meet criteria for FASD.  
Even if other drug exposures were taken into account in interpreting CNS damage, 
studies have shown that children who received early intervention after prenatal drug exposure
had better cognitive and psychomotor development than drug exposed children who did not
receive early intervention services (Frank et al., 2002).  These findings provide further
support for the need to provide early intervention services to all children who are at-risk due
to prenatal exposure to substances.  
Personal experience with the New Jersey Early Intervention system.
As reported in Chapter 2, the NJDHSS estimates that children are born with alcohol-
related defects and neurodevelopmental disorders at rates up to 3 to 5 times higher in New
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Jersey than with FAS. According to the literature, early identification and intervention are
keys to the success of children exposed prenatally to drugs and alcohol (Ornoy 2002;
Schonfeld et al., 2001). This does not appear to be happening in New Jersey, however.
I have worked within the New Jersey Early Intervention System since 2000 in as both 
a Targeted Evaluation Team member and a developmental interventionist. As explained in 
Chapter 2, in order for a child to be eligible to receive early intervention services in the state 
of New Jersey, the child must either display a 33% delay in one or 25% delay in two or more
developmental areas or must have a physical or mental condition that has a high probability
of resulting in developmental delay. I have been on Targeted Evaluation Teams, however, 
where speech and language pathologists have qualified children (who did not meet eligibility
criteria) for early intervention services due to “clinical opinion” for reasons such as a
decreased sound system or decreased oral motor skills, yet I have never seen a child deemed 
eligible for early intervention services based on “clinical opinion” due to prenatal alcohol
exposure. A full diagnosis of FAS would automatically qualify a child. Yet as seen in this
study, the mean age at the time of final FAS diagnosis was 6.96 years. Furthermore, only 38 
of the 150 patients in the current study were referred for evaluation of FAS under the age of
3. Considering that early intervention services end at age 3, the majority of patients in this
study would not have received early intervention services even if a diagnosis of FAS were 
made.
Suggestions for future research.
The current study analyzed data gathered from only one of New Jersey’s six Fetal
Alcohol Syndrome Diagnostic Centers.  Future research could investigate whether there are
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differences between the populations served at each of the six FAS Diagnostic Centers,
whether there are differences between northern New Jersey children with prenatal alcohol
exposure and southern New Jersey children with fetal alcohol exposure, and whether these
results are indicative of New Jersey residents only or if they correlate to similar data that 
could be obtained from other states with FAS Diagnostic Centers.
Follow-up studies using the current data set could also be conducted, focusing on 
obtaining the missing early intervention and special education history data for patients whose
medical records did not have complete information in those areas.  Though some of this
information may be impossible to obtain, considering the high number of patients in the
foster care system and that foster parents are often given very little background information
on their foster children, this information would definitely be relevant when attempting to 
develop appropriate treatment plans.  It is difficult to develop programs when what has
already been done, what has been effective in the past, and what has not been effective are
unknown.
Many referrals and recommendations had also been generated after final diagnosis
from the Northern New Jersey Fetal Alcohol Syndrome Diagnostic Clinic of the University
of Medicine and Dentistry:  further medical testing, individual therapy, family therapy, social
skills training, special education and/or early intervention, and follow-up assessments at the 
FAS clinic.  Future studies may wish to investigate how many of these recommendations are
actually followed. Of particular interest would be those involving referrals to the early
intervention system for additional evaluations and increased services and those involving 
referrals to school district-based special education departments for additional evaluations
and/or increased programming. Are school districts actually making changes to 
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classifications, interventions, and special education programming once they are aware
students have fetal alcohol spectrum disorders?  Considering that only one referral for FAS
evaluation in this sample came from a school district, one wonders how much school district
personnel know about the magnitude of the effects that prenatal alcohol exposure can have
on their students.
Implications for practice.
Not all children who have been exposed to alcohol during gestation display physical 
signs such as facial dysmorphology or growth deficiency. Therefore, the underlying cause of
learning deficits and/or behavioral problems of children may not be easily identifiable. 
These children may then be erroneously described by school personnel as lazy, unmotivated, 
or having behavior problems when, in fact, they may be suffering from the irreparable brain
damage caused by prenatal alcohol exposure.
Children with prenatal alcohol exposure are often impulsive and have difficulty
understanding the cause and effect and consequences of their behavior. They often are naïve,
demonstrate poor judgment, have difficulty reading social cues, and have difficulty self-
regulating their emotions and behavior. Unfortunately, school personnel may misinterpret 
these difficulties as willful disobedience or laziness instead of as a function of their
disability.
Students may also be inconsistent in demonstrating their abilities from class to class
and from day to day. Students may benefit from social skills training, functional skills
training, and reteaching of academic skills using a structured and concrete approach. School
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personnel should build interventions on student strengths using visual cues and building on 
previous learning in order to address student weaknesses.
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